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prior estimates of diversification's effect on firm value because it breaks down the activities of firms by industries inconsistently across firms. I argue that this inconsistency is not random, but that, partly by institutional design, and partly because of managerial discretion, diversified firms aggregate their different activities into reportable segments in ways that may make them appear as artificially low performers relative to single-segment firms in the same industries. As a result, segment data introduces a systematic bias in prior estimates of diversification's value effect, which are thus more negative than those that would otherwise be obtained. I use the Business Information Tracking Series (BITS), a new Census database that covers the whole U.S. economy at the establishment level, to assess my claim. BITS data allow me to construct business units that are more consistently defined across firms, and therefore more comparable. I use a common sample of firms and a common method (Lang and Stulz's "chop shop" approach) to compare the estimates of diversification's value effect obtained from breaking down firms' activities according to BITS business units vs. Compustat segments.
Consistently with earlier studies, I find a diversification discount when firms' activities are broken down into Compustat segments. However, and consistently with my own arguments, I also find that when the same firms' activities are broken down into BITS business units, diversified firms trade at a significant average premium with respect to comparable portfolios of single-business firms.
This paper adds to the growing body of research about the diversification discount by questioning what has hereto been a maintained assumption in the literature. Namely, that segment data are valid for the purpose of estimating the value effect of diversification. The puzzle raised by the finding of a diversification discount has triggered an active debate in the corporate finance literature. On one side of the debate are those who have interpreted the discount as evidence that diversification destroys value, 4 and set to explain why this might be the case. The explanations offered largely fall into two groups: agency behavior, and inefficient internal capital markets. Neither of them, however, seem to be fully supported by empirical evidence. Denis, Denis, and Sarin (1997) document a negative relation between the level of diversification and the equity ownership of both insiders and outside blockholders, which they interpret as evidence of agency costs. However, t hey find no relation between any of these ownership structure variables and the value loss from diversification as estimated by Berger and Ofek's measure.
The inefficient internal capital markets explanation initially found support in a group of studies t hat documented inefficient investment patterns across divisions of diversified firms (Lamont, 1997; Shin and Stulz, 1998; Scharfstein and Stein, 1997; Scharfstein, 1998; Wulf, 1999; Rajan et al., 2000) . However, later studies have uncovered two different sources of bias that seriously undermine the former's conclusions. Whited (1999) shows that the method common to these studies suffers from a measurement error problem which, when corrected, leads to the disappearance of all evidence of inefficient capital allocation across divisions. Chevalier (1999) shows that the investment patterns that had been attributed to value-destroying crosssubsidization are apparent between pairs of merging firms prior to their mergers, thus providing evidence of a sample selection bias in prior literature. In addition, Maksimovic and Phillips (1999) provide plant-level data evidence that is consistent with efficient internal capital markets.
On the other side of the debate are those who acknowledge that the fact that diversified firms trade at a discount does not necessarily imply that the discount is attributable to valuedestroying diversification. For instance, Matsusaka (1998) proposes a dynamic model of diversification in which firms repeatedly enter new businesses and exit old ones in search of good matches for their organizational capabilities. In his view, the discount emerges because diversified firms are effectively being compared only to those specialized firms that have already found good matches, whereas specialized f irms that have not yet found a good match are likely to be underrepresented in most samples. Fluck and Lynch (1999) argue that conglomerate mergers may temporarily increase the combined values of acquirers and targets by financing positive net present value projects that cannot be financed as stand-alones due to agency problems. If and when profitability improves, the financing synergy ends and it becomes efficient for the acquiror to divest the target. Bernardo and Chowdry (1999) note that diversified firms may trade at a discount precisely because the market value of non-diversified firms reflects the real options value of diversification, whereas diversified firms have perhaps exhausted their options to diversify and expand. Zuckerman (1999) , based on his finding that the discount is related to the extent to which diversified firms are not covered by the analysts specializing in their industries, argues that it is these firms' failure to be considered legitimate members of their industries that gives rise to what he renames as the "illegitimacy discount". Burch, Nanda, and Narayanan (2000) see diversification as the o ptimal response to industry shocks of less innovative firms. The discount in their view arises because of the relatively weaker position of firms that choose to diversify in an industry, and not because of diversification itself. 5 Several empirical studies have yielded direct support for this side of the debate, in addition to those already mentioned. These studies note that prior estimates of the diversification discount suffer from a sample selection bias, due to the fact that diversification is not random.
as stand-alone businesses" (1996: 1175) . 5 Note that these theories are not inconsistent with theories and evidence about the causes and consequences of corporate refocusing (Liebeskind and Opler, 1992; Comment and Jarrell, 1995; John and Ofek, 1995; Daley, Particularly, Hyland (1997) , Campa and Kedia (1999) and Villalonga (1999) find that diversified firms traded at a discount prior to diversifying. Moreover, the latter two also show that, when the selection bias is corrected for, the diversification discount as such disappears or even turns into a significant premium. Relatedly, Graham, Lemmon, and Wolf (1999) show that half or more of the diversification discount appears because the business units acquired by diversifying firms were also discounted prior to their acquisition.
The present study takes the skepticism towards the diversification discount one step further by questioning the finding itself, not just its interpretation. Indeed, my finding that the use of a more objective and fine-grained source of data reverses the fundamental result about the relative value of diversified firms calls into question much of the received wisdom about the diversification discount, as well as the adequacy of segment data for large sample research within firms.
The rest of the paper is organized as follows. Section 1 explains why the use of segment data may be problematic for a study of diversification and its effect on corporate value. Section 2 describes the data and variables. Section 3 presents and discusses the results. Section 4 concludes.
Problems with using segment data to estimate diversification's value effect

Noise
All the studies that have reported the existence of a discount to corporate diversification in U.S. stock markets since the late 1970s have used Compustat segment data to breakdown a firm's activities by industry and construct measures of diversification and its effect on corporate value. However, the use of segment data for these purposes raises a number of concerns. Mehrotra, and Sivakumar, 1997, Berger and Ofek, 1999; Schlingemann, Stulz, and Walkling, 1999; Matsusaka and First, it is widely acknowledged that the extent of disaggregation in segment financial reporting is much lower that the "true" extent of a firm's industrial diversification (Lichtenberg, 1991; AIMR, 1993; AICPA, 1994) . Moreover, Lichtenberg (1991) reports that this difference has been increasing over time. The difference emerges partly by design, since firms are required by the Financial Accounting Standards B oard (FASB) to report disaggregated information for segments that represent 10% or more of its consolidated sales, assets, or profits. Hence, regardless of how appropriate the 10% threshold may be for the purpose of disclosing financial information, from a diversification research point of view it means that the number of different industries a firm may be identified as being in is right-censored at 10. In contrast, those sources that do not impose such censoring on the data show that the number of 4-digit SIC codes in which a firm is present may be as high as 133, and that the percentage of firms present in more than 10 industries may be as high as 17 % for all Compustat firms (Lichtenberg, 1991) or 56% for the 500 largest U.S. public companies (Montgomery, 1994). 6 In addition, because managers have considerable discretion in disclosing segment-level information, the number of segments actually reported by some firms seems to have fallen even beneath the threshold that the FASB intended to establish through its Statement of Financial Accounting Standards (SFAS) 14. Indeed, the small number of segments reported by some firms was one of the major concerns that triggered the issuance of SFAS 131 in 1997, which has come to supercede SFAS 14 as the rule-setting statement for segment reporting (AIMR, 1993; AICPA, 1994) . 7 The implementation of SFAS 131 is expected to result in a greater number of segments Nanda, 2000) . 6 Sources: Business Information Tracking Series (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) for the 133 figure, and Compustat SIC File for 1985, for both Lichtenberg's and Montgomery's figures. 7 For instance, the Association for Investment Management Research stated that "FAS 14 requires disclosure of lineof-business information classified by 'industry segment'. Its definition of segment is necessarily imprecise, recognizing that there are numerous practical problems in applying that definition to different business entities reported by at least certain firms (FASB 1997) . In fact, some early evidence confirms this has actually been the case, with 12% to 37% increases in the average number of segments reported by large firms in 1998 relative to 1997 (Herrmann and Thomas, 2000; Street, Nichols, and Gray, 2000) . Unfortunately, these improvements do not affect diversification discount studies, whose sample periods are all previous to 1997. But because the 10% materiality threshold for segment definition is maintained in SFAS 131, the extent of disaggregation in segment data will anyhow continue to be much lower than firms' true extent of diversification.
A second concern raised by the use of segment data for a study of corporate diversification arises from the definition of segment itself. SFAS 14 defines a segment as "a component of an enterprise engaged in providing a product or service or a group of related products and services primarily to unaffiliated customers (i.e. customers outside the enterprise) for a profit." Hence, segments may by definition be an aggregation of two or more activities, vertically or otherwise related. In my sample, for instance, the average number of different SIC codes per segment is 4. What is worse from the point of view of a diversification researcher is that, for any given segment SIC code, the aggregation of activities into the segment differs from firm to f irm. The problem is exacerbated by the fact that segments are self-reported. That is, segments are identified by name by the reporting company, and are assigned a primary (and, in some cases, a secondary) 4-digit SIC code by Compustat staff. For instance, Davis and Duhaime (1992) find that, in 5 to 10 per cent of cases, businesses which were neither related nor vertically operating under disparate circumstances. That weakness in FAS 14 has been exploited by many enterprises to suit their own financial reporting purposes. As a result, we have seen one of the ten largest firms in the country report all its operations as being in a single, very broadly defined industry segment" (AIMR, 1993: 60) . In the same spirit, the American Institute of Certified Public Accountants Special Committee stated that ' [users] believe that many companies define industry segments too broadly for business reporting and thus report on too few industry segments" (AICPA, 1994: 69). integrated from the perspective of Compustat staff had been grouped into a segment by the firms. 8 A question therefore arises as to the comparability of segments across firms.
A third concern is that firms sometimes change the segments they report for without there being any real change in their operations. These reporting changes occur with notable frequency: Denis, Denis, and Sarin (1997) , and Hyland (1997) find that about one fourth of the changes in Compustat firms' number of segments are purely reporting changes, as opposed to real instances of diversification or refocusing. Therefore, the inconsistency in segment definitions occurs n ot only across firms, but also within firms over time.
The three concerns identified suggest that the use of segment data introduces noise at several points in the estimation of the value effect of diversification. One, firms that are present in more than one industry may get misclassified as non-diversified (these would be "singlesegment but multi-business" firms). Two, firms may be misallocated to industries, and industries may be misallocated to firms. Three, the industry mean or median market values or q's that serve as benchmarks for the valuation of segments may be equivocal, since only single-business firms are supposed to be included in the computation but in practice those "single-segment multibusiness" firms also are. As a result of all this, segment data-based estimates of the diversification discount may be very different from those that would be obtained if firms' true extent of diversification were measured.
Bias
The fundamental question raised by the preceding discussion is whether or not the segment data-based estimates of diversification's value effect are systematically biased in one direction or another. In other words, are the variations in the definition of diversification resulting from segment data systematically related to variations in firm value?
As noted before, the problem of the small number of segments reported relative to a firm's true extent of diversification is partly due to institutional design (materialized in FASB rules), and partly due to the managerial discretion allowed for by such rules. If there were no managerial discretion, only firms with more than ten different activities would be bound by the institutional constraint. Hence, no multi-business firms would be misclassified as singlesegment, and hence, the industry mean and median market values would be unaffected. Some misallocation of firms to industries and viceversa would remain, but there is no particular reason to expect a bias from such misallocation. Moreover, a common finding to many studies of the diversification discount is that the discount is only significant between one and two-segment firms, but not between two-segment firms and firms with larger numbers of segments.
Therefore, to the extent to which the difference between the firm's reported and true number of distinct businesses is institutionally designed, such difference should not be expected to yield neither lower nor higher estimates of the value effect of diversification.
In contrast, the institutional part of the problem of segment definition (the second concern identified above) may not be innocuous to the estimated value effect of diversification. Firms are purposely allowed to group related activities into a common segment. As a result, firms with tightly related activities might be classified as undiversified according to segment data, but as diversified in a more disaggregated data source. The cumulative evidence about diversification and performance in the form of accounting profitability unequivocally suggests that related diversification is positively associated to profitability while unrelated diversification is negatively associated to it; or that diversification and performance follow a non-monotonic relationship (Rumelt, 1974; Barney, 1996) . 9 Berger and Ofek's (1995) findings suggest that this is also the case when performance is measured as excess value from diversification. Therefore, by shifting those high-performing related diversifiers from the diversified to the undiversified firms category, segment data are effectively biased towards finding a (greater) discount to diversification than what should otherwise be found.
The latitude given to and exercised by managers in segment reporting is also likely to bias estimates of diversification's value effect. Game-theoretic models in accounting about a firm's disclosure choices in the presence of a competitor suggest that (a) high-performing firms are less prone than low performers to disclosing financial information (Darrough and Stoughton, 1990; Feltham and Xie, 1992) ; (b) high performers are less prone than low performers to report segment (vs. aggregate) data (Feltham, Gigler, and Hughes, 1990) ; and (c) diversified firms aggregate their different activities into reportable segments so as to avoid disclosing information to potential competitors about which if its operations are most lucrative (Hayes and Lundholm, 1996) . If this is the case, then, in high-performance industries the segments of diversified firms will appear to be worse performers than what they actually are, and also worse performers than what segments of undiversified firms are (since these firms, unlike their diversified counterparts, do not have a choice about how to aggregate their activities into segments). Therefore, segment data will be unduly prone to yield a discount for diversified firms relative to undiversified firms.
Hayes and Lundholm's model also predicts that different activities will be reported as separate segments when each activity's results are sufficiently similar, but will be aggregated into one segment when the results are disparate. This suggests an additional reason for firms to group related activities into a common segment, and hence for segment data to be biased towards finding a more negative effect of diversification on firm value. Harris (1998) undertakes an empirical investigation of how firms choose their reported segments. As predicted by Hayes and Lundholm, she finds that firms are less likely to disclose segments separately when (a) they are consistently earning abnormal profits, and (b) when there is intra-firm heterogeneity in earnings persistence. Her results therefore confirm the two reasons for concern just mentioned.
In addition, the frequency of segment reporting changes not justified by diversification or refocusing activities seems to suggest that the inconsistency of segment definitions over time within a given firm is not an accidental occurrence either. The longitudinal implication of the theoretical accounting models mentioned is that firms change their reported segments for a variety of reasons, and particularly as a function of their profitability prospects. Anecdotal evidence also indicates this is the case: Springsteel quotes the Director of Accounting and SEC Technical Services at Coopers & Lybrand as saying "I've heard innuendo that some companies may make some internal reporting changes to get the segment groupings they want, mostly to reduce competitive harm" (1998: 85). Piotroski (2000) investigates the causes and consequences of discretionary segment reporting decisions on a panel data set and finds that segment reporting fineness is indeed negatively related to profitability, both cross-sectionally and longitudinally.
In summary, there are multiple reasons to believe that segment data-based estimates of diversification's value effect are systematically biased in the direction of yielding a more negative excess value (i.e. more of a discount) for diversified firms than what they actually have.
In the rest of the paper I use establishment-level data to empirically assess this claim.
Data and variables
Data and sample
Two different databases, Compustat segment-level files, and the U.S. Census Bureau's Business Information Tracking Series (BITS), are used to construct the sample for this study, as well as to determine the proportion of each firm's activities by industry. In addition, Compustat's company-level files are used to obtain data on firms' market values. Because of the centrality of the BITS data to this paper, and because it is the first study to use this new Census database, a relatively more detailed description of it is in order. 10 BITS provides establishment-level panel data between 1989 and 1996 for all U.S. private sector establishments with positive payroll in any of those years, from both public and private firms. It includes a total of 50,708,528 establishment-year observations from 41,203,605 different firm-years. The database has been constructed by the U.S. Bureau of the Census under contract to the Office of Advocacy of the U.S. Small Business Administration, and is documented in Robb (2000) . A preliminary version of BITS, which covered only three years and a slightly different set of variables and was then called the Longitudinal Enterprise and Establishment Microdata (LEEM), has been documented by Acs and Armington (1998) and used in Armington (1998) , Armington and Robb (1998, 1999) , and Acs, Armington and Robb (1999) .
The basic unit of analysis in BITS is the business establishment, defined as "a single physical location where business i s conducted or where services or industrial operations are performed". For each establishment-year observation, BITS provides information on its employment, annual payroll, primary 4 -digit SIC code, location, start year, the firm and legal entity to which the establishment belongs, and the firm's total employment. Each establishment in BITS is identified yearly by a Census File Number (CFN) and tracked through time using a permanent identifier which remains unchanged even if the CFN changes as a result of structural, 10 Several research projects based on BITS are currently underway at the Census Bureau and at the Small Business Administration. However, my study is, to my knowledge, the first that has been completed using this database. legal, or ownership changes in the business. Establishments are owned by legal entities-typically corporations, partnerships, or sole proprietorships--, which are identified (if they have employees) by a federal Employer Identification Number ( EIN) . A firm in BITS is defined as "the largest aggregation of business legal entities under common ownership and control". 11
Hence, firms may be composed of one or more legal entities, each of which may in turn own one or more establishments.
BITS provides the greatest coverage ever offered by an intra-firm level database, since it contains data on the entire population of U.S. establishments from all sectors of the economy, excluding farms (SIC 01-02), railroads (SIC 40), the Postal Service (SIC 43), private households (SIC 88), and large pension, health, and welfare funds (SIC 6371 with at least 100 employees).
Note that the coverage of all sectors of the economy as opposed to just manufacturing is particularly important for a study of diversification. For instance, of the 6,167 diversified (multisegment) firms included in Compustat segment files, less than 20% are manufacturing-only, 56% are non-manufacturing only, and 24% are diversified across both sectors. Furthermore, 60% of the cross-sector diversifiers have less than 50% of their assets in manufacturing. Hence, the representativeness of a sample of diversified firms may be seriously compromised if only manufacturing establishments are considered.
Due to its advantages of (1) being disaggregated to t he establishment level-thus allowing the researcher to determine the breakdown of firms' activities by industry in a consistent way across firms,
(2) covering all sectors of the economy, and (3) having establishments longitudinally linked, BITS can be considered the best source of data that is currently available for the study of corporate diversification in the U.S. One caveat, however, is that BITS provides very little information beyond that which may be used to construct better measures of diversification. For example, it contains no performance data whatsoever, particularly stock market values as required to study the diversification discount, which is why it has been merged with Compustat company-level data for this paper. Villalonga (2000) However, those files are also only available for 1992 (and earlier Census years not in BITS).
In order to deal with these issues, a fairly complicated data merging process has been followed, which is documented in detail in Villalonga (2000) . The process involves computer- [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] . It thus enables a comparison of the coverage and extent of disaggregation of firms' activities across the three databases. Clearly, the coverage of BITS is not just different but also much greater than that of Compustat, which is in turn much greater that that of the Common Sample. Nonetheless, with 3,973 firms and 8 years of data, the latter is still a considerably large panel that lends itself to rigorous statistical analysis. Moreover, the number of BITS business units belonging to the Common Sample firms, which is nearly five times as large as the number of Compustat segments in the same firms, indicates a large information gain from combining both raw data sources.
Insert Table 1 about here   Table 2 reports the average number of firms in t he three databases by number of segments, business units, or both. Of most relevance for the purpose of this paper is the comparison between the business unit and segment breakdowns within the Common Sample, i.e.
between columns 4 to 8. Particularly, the t able shows that as much as 42 % of the sample firms switch from the undiversified to the diversified group when one moves from a segment breakdown of firms to a business unit breakdown. This is important because the reasons that lead me to expect a negative bias in segment-based estimates of the diversification discount apply mostly to the extent to which there is such a group switch. The table also indicates that the "10 units maximum" institutional constraint is binding for a considerable number of firms (17% of the firms have 10 or more business units). However, a large part of the difference between firms' reported and "true" extent if diversification seems attributable to factors that may generate a bias in estimates of the discount (managerial discretion, plus the institutional part of the problem of segment definition). Unfortunately, because a direct mapping between the segments and business units of diversified firms is not feasible, the difference cannot be apportioned among its originating factors in a more precise way.
Insert Following previous studies of the diversification discount, I initially eliminate from the sample for the computation of diversified firms' average excess value those firms with segments or business units in financial services (which would require a different valuation model from those that have become standard in this literature), and those firms whose imputed q (as defined below) is higher than four times or lower than a fourth of their real q. However, because such eliminations may raise a reasonable concern about s ample selection bias, I later re-estimate excess values without such eliminations as well.
Variables
The two most important variables for this study are excess value and diversification. A firm's individual excess value is measured in two different ways. First, following Lang and Stulz (1994), Servaes (1996) , and Rajan et al. (2000) , it is computed as the difference between a firm's Tobin's q and its imputed q. Tobin's q is proxied by the ratio of the market value of common equity plus the book value of preferred stock and debt to total assets. 14 Imputed q is the size- The second measure of excess value used is the natural logarithm of the ratio of t he firm's q and its imputed q. This measure is more similar to that used by Berger and Ofek (1995) and has been used by Schoar (2000) to compare the excess value estimates obtained from LRD data against those obtained from segment data. In this paper it is used as a robustness check on the validity of the results from the other measure, and to facilitate the comparison with this second group of studies.
The primary measure of diversification used is a multi-segment or a multi-business dummy, depending on the data. This dichotomous treatment of diversification follows once again prior research about the diversification discount, where it is justified by the fact that the discount of diversified firms found by Lang and Stulz (1994) and later studies is only significant between one and two-segment firms, but not between two-segment firms and firms with increasing numbers of segments. 15 Jacquemin and Berry (1979) and are standard in the vast strategy and economics literature on diversification that preceded the "diversification discount" stream.
In addition to excess value and diversification, several other variables enter the analyses either as controls or as independent variables in the propensity equation of the sample selection 14 This measure, which is really a market-to-book ratio, is being increasingly used to avoid the arbitrary assumptions about depreciation and inflation rates that more sophisticated measures of q require. Chung and Pruitt (1994) find that this proxy explains at least 96.6% of the variability of Lindenberg and Ross's (1981) measure of Tobin's q. 15 This result also holds for my sample of this study and is available upon request. 16 If P i is the proportion of a firm's assets in industry i, the Herfindahl index of diversification is H = S i P i 2 , and the Total Entropy measure is E T = S i P i ln(1/P i ). Both measures are computed at the 4-digit SIC level. Unrelated
Entropy, E U , is defined like E T but computed at the 2-digit SIC level. Related Entropy is defined as E R = E T -E U .
model. The variables included as controls in the multivariate regressions of excess value on diversification are firm size (measured as the natural logarithm of assets), which has turned out as significant in all prior studies of the diversification discount, as well as the ratios of EBIT to sales and capital expenditures to sales. These are the control variables considered by Berger and Ofek (1995) and Campa and Kedia (1999) , which I adopt for comparability with their studies.
Results
Do the results on segment data obtain on business unit data?
To ensure that my sample is comparable to those used in prior studies of the diversification discount, before proceeding to estimate the excess value of diversified firms on business unit data I verify w hether the finding of a discount on segment data also holds for the Common Sample. For this purpose, I estimate the average excess value of multi-segment firms relative to single-segment firms, following Lang and Stulz (1994) , Servaes (1996) , and Rajan et al. (2000) , as the mean difference between both groups of firms (or equivalently, as a univariate regression of the first measure of excess value described above on the multi-segment dummy). Table 4 reports the estimates obtained at both levels of analysis. The first column shows that, consistent with prior studies, when excess values are estimated on segment data, the multisegment firms in my sample trade at a statistically significant discount relative to their singlesegment counterparts. The mean discount ranges between -0.11 and -0.28 for different years between 1989 and 1996, and averages -0.19 over the whole period. These figures are smaller than those reported by Lang and Stulz (1994) and Servaes (1996) for the 1980s and the 1960s, respectively, using a similar measure. The results are consistent, however, with the general downward trend in the size of the diversification discount reported by Lang and Stulz (1994) for the late 1980s.
Insert Table 4 about here   Column 3 of Table 4 reports the corresponding estimates obtained on business unit data.
As shown, when excess values are estimated on the same sample using business unit data, diversified firms trade at an average premium relative to single-business firms. The premium ranges between 0.07 and 0.28, with a 1989-1996 period average of 0.20. 17 In other words, the finding of a "diversification discount" gets completely reversed when a more consistent and objective definition of diversified firms' constituent units is used. This suggests that one should be wary of inferences about the effect of diversification on firm value based only on segment data, since the definition of diversification is itself contingent on the data source used. Before reaching any further conclusion, however, a number of robustness checks need to be performed.
Robustness of the comparison between diversified firms' excess value estimates on business unit vs. segment data
The results in Table 4 have been obtained by computing diversified firms' excess value in as similar a way as possible to earlier studies. Nonetheless, several variations of this computation are plausible and have been used in the prior literature. In this subsection I examine the robustness of the difference between the premium and the discount to t hese variations. The results of the robustness checks are reported in Table 5 . To facilitate the comparison, the first row of Table 5 reproduces the last row of Table 4 (the pooled results), and only the pooled estimates are reported for each variation. However, the results for individual years are similar and are available from the author upon request.
Insert Table 5 about here First, the imputed qs for diversified firms on which the estimates in Table 4 are based have been constructed using assets as w eights for segments (following earlier studies), but employment as weights for business units (because it is the only measure of size available for business units). This may raise a concern about the comparability of the excess value measures used on the different data, and so the excess value on segment data has been re-estimated using segment employment as weights. The second row in Table 5 shows, however, that the discount at which the multi-segment firms in the sample trade relative to single-segments i s even larger if employment is used (-0.24 vs. -0.19) . In this sense, the reported premium for multi-business firms can be considered as a conservative estimate.
Second, the industry averages used as benchmarks or imputed qs for each segment have been computed at the 4 digit-SIC code level whenever possible. The results reported in some of the earlier studies, however, are based on 3 -digit SIC-based industry averages even for those industries for which 4-digit averages could be computed. For this reason, I recompute the excess values on both segment and business unit data using 3 -digit level industry averages. The third row of Table 5 shows that, while the discount based on segment data remains practically unchanged ( -0.18 vs. -0.19 ), the premium found on business unit data becomes even higher (0.27 vs. 0.20).
A third potential concern is that the differences in results between the two data sources may largely be due to the screening criteria adopted from earlier studies. Accordingly, I reestimate excess values on both sources without eliminating outliers, and without eliminating firms with financial segments or business units. The results of these two variations are shown in rows 4 and 5 of Table 5 , respectively. It can be seen that by not eliminating outliers, the differences in results are greatly exacerbated--the discount becomes -0.29 whereas the premium becomes 0.91. On the other hand, the inclusion of firms with financial activities does not affect the difference between results, as it lowers t he discount by exactly the same amount by which it increases the premium (0.02).
As a fourth robustness check, I also compute excess values from both data sources on a subsample of pure manufacturing firms (i.e. firms with no segments or business units out of the 2000-3999 SIC code range). These are reported in row 6 of Table 5 . Using a similar sample, Schoar (2000) compares the average diversification discount obtained from Compustat segment data to that based on LRD data (aggregating establishments within a firm by SIC code in the same way the business units in this paper are constructed). She finds the excess value of diversified firms to be smaller when estimated on LRD data, but still negative and significant, which is particularly puzzling given that she finds a productivity premium for the same firms.
Accordingly, she concludes that "even though segment measures from Compustat might be very coarse, they do not seem biased in such a way as to fundamentally reverse the outcome on the diversification discount" (p.33). Somewhat consistently with her results, I find that pure manufacturing firms are the only subsample within the BITS-Compustat Common Sample where the diversification premium is relatively small and statistically insignificant. 18 My use of BITS as opposed to LRD, however, reveals that, when establishments and firms from all sectors of the economy are allowed into the picture, the conclusion arrived at is exactly the opposite.
Robustness of the diversification premium to making business units more comparable to segments
A more fundamental question that may be asked, especially in light of the contrast between the results obtained on BITS data and those obtained on segment data, relates to the institutional definition of segment. The question is: Are segment data "worse" or just different?
To recall, the three key differences between segments and business units that arise by design are:
(1) The "10 segments maximum" constraint that results from the 10% materiality threshold; (2) the "permission" to group related activities into a common segment; and (3) the "obligation" to group vertically related activities into a common segment. 19 Leaving aside the noise or bias that I have argued each of these rules generate, it might be noted that they are sensible rules after all not just for reporting practice but also for research purposes. The results of this analysis are reported in row 7 of Table 5 . Once again, I find a premium which is larger than the one stemming from the original definition of business units (0.43 vs. 0.20). In fact, it is the largest of all premia found in my robustness checks, except for the 0.91 that results from not eliminating outliers. This finding lends support to my claim that the discount found when using segment-level data is due to the noise and bias generated by such data, and not by the imposition of a (reasonable or not) materiality threshold for segment definition.
Regarding the ability of firms to group related activities into a common segment, I have argued in Section 1 that this creates (a) noise, because the aggregation of activities into any given SIC code differs across firms, and (b) bias, because high-performing related diversifiers may
show up in the data as undiversified firms. Leaving aside the noise issue, it may be argued that the "bias" is not really a problem, since all it means is that segment data lead the researcher to estimate the pure "conglomerate discount" (i.e. the value effect of unrelated diversification). In contrast, BITS business unit data lead the researcher to estimate the more broadly defined "diversification discount" (or premium), i.e. the value effect of diversification regardless of whether it is related or unrelated. Since there is no obvious reason to prefer one over the other, I re-estimate diversified firms' excess value when business units are constructed at the 2 and 3 digit levels. These estimates capture, respectively, the effects of unrelated and of "semi-related" diversification. At the same time, they are free from the noise that arises in segment data due to the fact that, when two or more activities with different SIC codes are grouped together, they are assigned one common (primary) 4-digit SIC code.
Rows 8 and 9 of Table 5 , where these estimates are reported, show that the average effect of diversification on corporate value is positive for all degrees of relatedness. In fact, and contrary to what would be expected from the evidence about diversification's effect on profitability, the value effect is somewhat more positive the greater the degree of unrelatedness (0.27 when business units are constructed at the 2-digit SIC level, 0.25 when they are constructed at the 3-digit level).
The definitional requirement for firms to group vertically related activities into a common segment raises a similar concern. For instance, if A is an input for B, consider the case of a firm that has 50% of its assets in industry A and 50% in industry B and transfers most of it's A-output internally (as opposed to selling it to outside customers). The firm would be classified as diversified according to BITS business unit data, but as undiversified in Compustat. Therefore, a fundamental difference between both data sources is that the former treats vertical integration as a form of corporate diversification, whereas the latter does not. Put differently, BITS business unit data lead the researcher to estimate the value effect of diversification in operations, whereas
Compustat segment data lead the researcher to estimate the effect of diversification in markets.
Clearly, these are two different concepts, and they need not be correlated. A vertically integrated firm maybe highly diversified in its operations, but very narrowly focused on one market. On the other hand, a very outsourcing-oriented firm may be highly diversified in its markets, but very narrowly focused on one type of operation (say, product design).
Again, leaving aside the problem of the noise created by the fact that a given SIC code may entail very different levels of vertical integration across firms, there is no obvious reason to prefer investigating one of the two types of diversification over the other. Therefore, as a seventh robustness check, I reconstruct BITS business units so that all potentially vertically related activities within the firm are included within a common business unit. Because BITS provides no information about internal transfers, I cannot determine the true extent of vertical integration of firms. Instead, I use Input-Output data to construct an inter-industry vertical relatedness table.
Following Matsusaka (1993) and Schoar (2000) , each pair of industries are considered vertically related if they receive 5% or more of their inputs or supply 5% or more of their output to each other. In my re-constructed business units, every pair or group of activities in a firm that are related according to this definition are considered a single business unit, and assigned the SIC code of the activity that has the largest number of employees among those included in the same unit. The last row of Table 5 shows that the estimate that results from this redefinition of business units is a 0.22 premium. Therefore, my findings appear to be robust to whether diversification is measured in the firm's operations or in its markets.
Robustness of the diversification premium to different measures of excess value and diversification, and to the inclusion of control variables
As a final robustness check on my results, I estimate pooled univariate and multivariate regressions of the two different excess value measures on the six different d iversification measures described before. Table 6 , where these regression results are reported, shows that the size of the diversification premium varies depending on the measures and specification used, but the premium is always positive and significant ( the sign for the Herfindahl index is negative because this measure takes greater values the lower the degree of diversification).
Insert Table 6 about here
In summary, the finding that diversified firms trade at a premium when using business unit data seems robust to a diverse set of sensitivity analyses. Since, in contrast to segments, business units are defined objectively and consistently across firms, and are free from accounting and managerial reporting conventions, it seems fair to conclude that t he finding of a diversification discount is just an artifact of the underlying data.
Conclusion
This paper argues that the finding that diversified firms trade at a discount raises an important economic puzzle, and explores whether the finding may be an artifact of the data or methods used to construct it. I use a new establishment-level Census database (BITS), which covers the whole U.S. economy between 1989 and 1996, to construct better measures of diversification. These data allow me to determine the breakdown of firms' activities by industry consistently across firms. In contrast, the segment data used in prior studies of the diversification discount typically group into each segment different activities, and different combinations of activities for different firms. More importantly, my data are not subject to the biases inherent to segment reporting. The use of this valuable new data source in a sample where segment data yield a discount reveals that diversified firms actually trade at a large and statistically significant premium relative to non-diversified firms in the same industries. The premium is robust to a number of variations in the method, sample, and measures of excess value and diversification.
As part of my robustness checks, I recreate the institutional features of segment definition in my dataset, to the extent to which this is feasible. I find that a premium is also found on BITS data when business units are constructed (1) following the 10% materiality rule, (2) at the 2 and 3 digit levels in order to group related activities within the same unit, and (3) including vertically related activities within the same unit. Besides strengthening my results, these analyses also throw some light into which of the three possible problems with segment data identified in section 1 may be responsible for the observed difference between the premium and the discount.
The bias inherent to the institutional definition of segments does not seem to have played a role. Therefore, the difference seems to result from the noise inherent to segment data and/or from the bias due to managerial discretion in segment reporting. Further research might help unbundle these two sources. In any case, my results certainly call into question much of the received wisdom about the diversification discount, and more generally the adequacy of segment data for large sample research within firms. The BITS-Compustat Common Sample has been constructed by merging both databases to the extent to which this is feasible, as described in detail in Villalonga (2000) and summarized in this paper. BITS defines a establishment is defined as "a single physical location where business is conducted or where services or industrial operations are performed," and a firm as "the largest aggregation of business legal entities [which are the legal owners of establishments] under common ownership and control." A segment is defined in SFAS 14 as "a component of an enterpris e engaged in providing a product or service or a group of related products and services primarily to unaffiliated customers (i.e. customers outside the enterprise) for a profit." A business unit is defined in this paper as the aggregation of all of a firm's establishments with a common 4-digit SIC code. The numbers of firms and segments reported for Compustat result from merging Compustat company and segment level data for all firms included in the active and research company-level files. Firms that are included in the company-level files but not in the segment-level files are considered single-segment firms, and are assigned the company's primary 4-digit SIC code (DNUM) as their industry code. Segments from firms that are included in both the company and segment-level files are assigned the segment's primary 4-digit SIC code (SSIC1) as their industry code. "Net" refers to the number of different units (firms, establishments, etc.) regardless of the year(s) in which they appear in the sample.
BITS Compustat Common Sample
Year Establishments Business Units Firms Segments Firms Establishments Business Units Segments Firms 1989 6,063,857 5,093,300 4,978,250 23,891 20,541 237,858 16,409 3,754 2,297 1990 6,126,016 5,136,656 5,024,252 23,794 20,541 243,120 16,521 3,926 2,438 1991 6,155,181 5,117,974 5,005,347 23,708 20,541 255,362 17,482 4,383 2,846 1992 6,275,349 5,172,296 5,051,405 23,729 20,541 271,243 18,743 5,005 3,410 1993 6,356,799 5,271,301 5,149,208 23,725 20,541 266,534 17,821 4,667 3,191 1994 6,465,057 5,352,915 5,232,956 23,700 20,541 264,144 17,096 4,381 3,022 1995 6,566,634 5,439,734 5,322,981 23,650 20,541 256,958 16,354 4,199 2,899 1996 Compustat covers all firms that are publicly traded in U.S. stock markets. The BITS-Compustat Common Sample has been constructed by merging both databases to the extent to which this is feasible, as described in detail in Villalonga (2000) and summarized in this paper. BITS defines a establishment is defined as "a single physical location where business is conducted or where services or industrial operations are performed," and a firm as "the largest aggregation of business legal entities [which are the legal owners of establishments] under common ownership and control." A segment is defined in SFAS 14 as "a component of an enterprise engaged in providing a product or service or a group of related products and services primarily to unaffiliated customers (i.e. customers outside the enterprise) for a profit." A business unit is defined in this paper as the aggregation of all of a firm's establishments with a common 4-digit SIC code. 149,208 7,692 9,438 7,515 3,191 3,191 3,191 3,191 1994 18 
Diversified firms' excess value in the BITS-Compustat Common Sample
Diversified firms' excess value is computed as the mean difference in individual excess values between diversified (multi-segment or multi-business) firms and non-diversified (single-segment or single-business) firms. Excess value is computed as the difference between the firm's Tobin's q and its imputed q. Tobin's q is computed as the market value of common equity plus total assets minus the book value of common equity, divided by total assets. A firm's imputed q is the size-weighted average of the hypothetical q's of its segments (business units). Segment size is measured by segment assets; business unit size is measured by business unit employment. A segment's (business unit's) hypothetical q is the average q of all singlesegment (single-business) firms in its industry in any given year. Industry averages are computed at the 4 digit-SIC code level whenever possible. Firms with segments (business units) in financial services have been excluded from the sample. BITS, Compustat, the Common Sample, segment, and business unit are defined in the footnotes to Tables 1 and 2. 
Segment data Business Unit data
Robustness of the comparison between diversified firms' excess value estimates on business unit vs. segment data
Diversified firms' excess value is computed as the average difference in excess values between diversified and non-diversified firms, pooling all firm-year observations in the sample (see footnote to Table 4 for more details). The sample is the BITS-Compustat Common Sample or subsets of it, as indicated. The outliers referred to in row 4 are those firms whose imputed q is higher than four times (or lower than a fourth of) their true q. BITS, Compustat, the Common Sample, segment, and business unit are defined in the footnotes to Tables 1 and 2 . Robustness of the diversification premium to different measures of excess value and diversification, and to the inclusion of control variables Pooled OLS regressions. N = 16, 567 firm-year observations. t-statistics are in parentheses. Excess value is the difference (in Panel A) or the natural logarithm of the ratio (in Panel B) of a firm's Tobin's q to its imputed q (see footnote to Table 4 for more details). The Herfindahl index of diversification is H = S i P i 2 , and the Total Entropy measure is E T = S i P i ln(1/P i ), where P i is the proportion of a firm's assets in industry i. Both measures are computed at the 4-digit SIC level.
Segment data Business Unit data
Unrelated Entropy, E U , is defined like E T but computed at the 2-digit SIC level. Related Entropy is defined as E R = E T -E U . The sample is the BITS-Compustat Common Sample, excluding firms with business units in financial services, and firms whose imputed q is higher than four times (or lower than a fourth of) their true q. BITS, Compustat, the Common Sample, segment, and business unit are defined in the footnotes to Tables 1 and 2. 
